SPECIFICATION 



TO ALL WHOM IT MAY CONCERN 

BE IT KNOWN that I, Dr. Zahid H. AYUB of the United STATES, residing 
in the State of Texas, have invented new and useful improvement in a: 

COMPRESSOR OIL REMOVAL IN AMMONIA REFRIGERATION 
SYSTEM 



of which the following is a specification: 



COMPRESSOR OIL REMOVAL IN AMMONIA REFRIGERATION 

SYSTEM 



Field of Invention 

The present invention relates to compressor oil removal method for 
evaporators and/or low-pressure vessels in an ammonia refrigeration system. 

Background of the Invention 

An evaporator and/or a low-pressure vessel are an integral part of a 
refrigeration system. In a typical ammonia refrigeration system there is an 
evaporator that cools the process fluid at the expense of boiling the 
refrigerant that is at a lower saturation temperature and pressure, a 
compressor that compresses the boiled off refrigerant to an elevated pressure 
and temperature, a condenser that condenses the high pressure refrigerant to 
liquid phase at the expense of heating the cooling medium, and an expansion 
device that drops down the pressure of the condensed refrigerant back to the 
low side which then enters the evaporator to repeat the above cycle again. 
This cycle is called the reverse Rankine cycle. 

Compressor is an integral and important part of this cycle. Compressor 
is also the major moving part in this cycle; therefore, it requires lubrication 
to overcome the friction between metal parts rubbing against each other. 
Certain quantity of this lubricant, which is generally mineral oil in an 
ammonia refrigeration system, escapes to other parts of the system. 
Generally the lubrication oil accumulates in the coldest part, i.e., the 
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evaporator or a low-pressure vessel such as the recirculator vessel. 
Ammonia is evaporated in the evaporator but the oil does not boil off and 
remains as a liquid. There are three negative aspects of this oil migration 
and accumulation. Firstly, the compressor can eventually starve of oil and 
be damaged. Secondly, the financial loss due to constant replenishment and 
thirdly, large quantity of oil in the evaporator results in negative effect on 
the heat transfer characteristics of evaporator tubes or plates. Therefore, it is 
important that this oil be removed. 

Several methods have been proposed and disclosed in previous patents 
such as U.S. Pat. No. 4,280,337 and U.S. Pat. No. 5,321,956 in which uses 
of various, pipes, valves and hold tanks is used. In the cited patents it is 
shown that the oil drainage is not a function of the amount of oil present in 
the evaporator or a vessel rather the oil is purged at a set time for a set 
period. 

Summary of the Invention 

It is the object of the present invention to provide an automatic oil 
removal method for an industrial refrigeration system, especially with 
ammonia as a refrigerant. It is also another object of the present invention to 
provide an economical and efficient oil removal system for a flooded 
evaporator or a low-pressure vessel. 

In a flooded refrigeration system, the evaporator is either shell and tube 
or plate and frame or shell & plate. Low-pressure ammonia enters the 
evaporator after passing through the expansion device. As mentioned 
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earlier, some oil migrates to the evaporator or a low-pressure vessel and 
eventually accumulates there. If not removed it could hamper the heat 
transfer and hence, reduce the efficiency of the entire system. In order to 
eliminate this problem, it is proposed that a liquid refrigerant level controller 
such as one manufactured by Sporlan Valve Company of St. Louis be used. 
This valve is offered by Sporlan as a liquid level controller for a flooded 
evaporator or a low-pressure vessel. It works on the principle of thermal 
conductivity of the fluid. Liquid refrigerant has higher thermal conductivity 
compared to refrigerant vapor, hence, when liquid refrigerant level drops, 
the probe of the level controller is in contact with the vapor phase only 
which has a lower thermal conductivity as compared to the liquid phase of 
the refrigerant, therefore, the probe actuates the accompanying valve to 
allow the liquid refrigerant to enter the flooded evaporator or a low pressure 
receiver. After the probe is fully immersed in the liquid refrigerant, it feeds 
a signal to the accompanying valve to close; hence the flow of the liquid 
refrigerant is stopped momentarily. This process is repeated regularly, 
hence automatically maintaining a fairly steady liquid level during operation 
of the system. In this invention the principle of varying thermal conductivity 
between the oil and the liquid refrigerant is utilized to remove oil 
automatically from an ammonia evaporator/low pressure receiver with such 
a probe/valve combination. Here the oil acts like a refrigerant vapor since it 
has a similar thermal conductivity as the vapor phase of ammonia. In this 
case the valve is connected in reverse to allow outward flow rather than 
inward flow. 
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Brief Description of the Drawings 



Fig. 1 shows the oil accumulation trap for a generalized flooded ammonia 

evaporator or a low-pressure receiver. 
Fig. 2 shows Fig. 1 set-up with a manual valve for oil draining. 
Fig. 3 shows Fig. 1 set-up with an automatic oil removal as presented in this 

discloser. 

Description of the Preferred Embodiment 

Fig. 1 shows a typical oil trap l(sump) in an ammonia refrigeration 
system. Trap 1 is a part of a flooded evaporator or a low-pressure receiver 2, 
not shown in detail, since it is assumed that a person familiar with the 
subject understands the concept of industrial refrigeration. This in turn will 
reduce unnecessary repetitive commentary on the ammonia refrigeration 
system and its various components. The flooded evaporator 2 could be a 
shell and tube, a plate and frame or a shell and plate type. Since mineral oil 
4 is heavier than ammonia 3, therefore it always settles down at the bottom. 
It also does not mix with ammonia. Because of this unique ammonia/oil 
feature, oil could easily be drained at the lowest point via a manual valve 5 
attached to the oil trap 1 at port 6 as shown in Fig. 2. For obvious reasons 
this is not a very safe, economical or efficient way to purge oil from an 
ammonia refrigeration system. Therefore, Fig. 3 shows a preferred 
embodiment where an electric heater type level controller 7 with an 
extended probe is used to purge oil 4 from an oil trap 1 in an ammonia 
evaporator or low-pressure receiver. Level controller 7 penetrates trap 1 via 
port 8. When the oil 4 level rises in trap 1 until it reaches the probe 7, which 
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is in horizontal position and has an electric heater, at that instant it is not 
fully capable of dissipating the heat from the heater due to the inferior 
thermal conductivity of oil 4 and therefore signals the valve 9 to open. Once 
the valve 9 is open the oil drains out of trap 1 until the probe is again in 
contact with liquid ammonia 3. Liquid ammonia 3 has higher thermal 
conductivity and hence easily dissipates the heat from the heater. At this 
juncture the probe signals the valve 9 to shut off. This process is repeated 
and is totally automatic. The drained oil could be transferred to section 10 
that could be an intermediate vessel or a crankcase of a compressor or any 
other part of a refrigeration system where the oil needs to be transferred. 
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